Purification and characterization of human erythrocyte purine nucleoside phosphorylase and its subunits.
Purine nucleoside phosphorylase (EC 2.4.2.1; purine nucleoside:orthophosphate ribosyltransferase) from fresh human erythrocytes has been purified to homogeneity in two steps with an overall yield of 56%. The purification involves DEAE-Sephadex chromatography followed by affinity chromatography on a column of Sepharose/formycin B. This scheme is suitable for purification of the phosphorylase from as little as 0.1 ml of packed erythrocytes. The native enzyme appears to be a trimer with native molecular weight of 93,800 and the subunit molecular weight of 29,700 +/- 1,100. Two-dimensional gel electrophoresis of the purified enzyme under denaturing conditions revealed four major separable subunits (numbered 1 to 4) with the same molecular weight. The apparent isoelectric points of subunits 1 to 4 in 9.5 M urea are 6.63, 6.41, 6.29, and 6.20, respectively. The different subunits are likely the result of post-translational modification of the enzyme and provide an explanation of the complex native isoelectric focusing pattern of purine nucleoside phosphorylase from erythrocytes. Three of the four subunits are detectable in two-dimensional electrophoretic gels of crude hemolysates. Knowing the location of the subunits of purine nucleoside phosphorylase in a two-dimensional electropherogram allows one to characterize the purine nucleoside phosphorylase in crude cell extracts from individuals with variant or mutant purine nucleoside phosphorylase as demonstrated in a subsequent communication. Partial purification of the phosphorylase from 1 ml of erythrocytes on DEAE-Sephadex increases the sensitivity of detection of the subunits to the 0.3% level.